Thereʼs an old commonplace: predators help control parasites, by killing off the weaker, most parasite-ridden members of a species. You may have seen this in the film ʻNever Cry Wolfʼ. Weʼre going to test it in a much less glamorous interaction: nematode-grouse-fox.
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The model for nematode parasites P on grouse host H involves two extra quantities: first, a predator, F, which during the analysis of this population, has constant numbers. You can take this to be the fox, which, while it will eat grouse, does not depend on them for its main food supply, and which is longer-lived than the grouse. Second, a quantity A, denoting the larvae of the nematode whose development is arrested, and hence which do not contribute to the birth of the next generation of nematodes.
The equations for the dynamics of the P, H, A system are:
Where 1) Examing the first of the equations, for dH/dt, and the quantities in Table 1 , explain the equation for dH/dt.
2) The quantity we are really interested in is P/H. This is called the parasite load --the number of parasites per grouse. Find P/H at the non-zero stable point.
3) The quantity ρ measures the predation rate, and the quantity π measures the amount by which parasitized grouse are more susceptable to predation than unparasitized grouse. 3a) Show that, at stability, even if π=0, the parasite load is lower for the population being preyed by foxes, than it would be for the population with no fox predation. 3b) Show that, at stability, when π is non-zero, the parasite load is lower than it would be for the population with π=0. 3c) We conclude that predation helps reduce the parasite load. Now go to table one, and using the values there, actually compute the parasite load at stability, for the case of no predation by foxes, predation by fozes but π=0, and predation by foxes with π non-zero.
